Expectations may be for both legs to function identically during single-and double-leg vertical jumps. However, several reasons might prevent this from occurring. The goals of this investigation were twofold: assess the presence of side-to-side jump height differences during single-leg jumps in a homogenous group of healthy subjects and determine if those with a jump height asymmetry possessed consistent biomechanical differences during single-and double-leg jumps. Thirteen men and 12 women with competitive volleyball experience volunteered for the study. Significance was assessed at p < 0.05. The men jumped significantly higher than the women in all conditions and possessed differences in several anthropometric, kinematic, and kinetic parameters. Based on a three-jump average, all subjects had one leg that they could jump higher with (the dominant leg, DL). The men generated significantly greater maximum ground reaction forces and ankle joint powers on their DL whereas the women had no differences during the single-leg jumps. The only side-to-side differences that existed during the double-leg jumps were in the average ground reaction forces during propulsion. These findings suggest that equality of single-leg jump performance is the exception rather than the norm, with identification of consistent biomechanical attributes difficult within a group. Furthermore, any differences are not likely to cross over to other tasks, with men and women utilizing slightly different jump techniques.
Jumping is an important skill in many sports and recreational activities. During a double-leg vertical jump, it is expected that both legs will contribute equally to the height attained. Similarly, vertical jump height should be the same from either leg during single-leg jumps. If a side-to-side differential exists, sport performance may be compromised from adjustments in tactics and technique with increased physiologic fatigue to the more heavily utilized side (Tomkinson et al., 2003) . Furthermore, an increased risk for injury may exist with the presence of bilateral asymmetries (Arendt & Griffin, 2000; Herzog et al., 1989) . In clinical settings, during rehabilitation from an injury, single-leg vertical jumps (sometimes referred to as hops) are often performed as a metric to assess the multijoint functionality of one side of the body relative to the other (Barber et al., 1990; Ernst et al., 2000; Petschnig et al., 1998) . These results are then incorporated with other uni-and bilateral assessments to determine readiness to return to regular activity.
Whereas an injury to the lower extremities is certainly one reason to expect side-to-side differences in performance during single-leg vertical jumps, they may exist in the otherwise healthy person as well. It is natural to develop one side as the accuracy-dominant side and one as the strength-dominant side (Gabbard & Hart, 1996) , which may promote unequal use and development of skill. The ability of a person to function equally on both sides of the body may also be a result of geometrical differences in bone development, such as leg-length discrepancies (Blustein & D'Amico, 1985) , neural innervation and muscle activation differences (Ohtsuki, 1994; Challis, 1998) , incomplete recovery from previous injury (Ferber et al., 2004) , or repeated performance of a task that would use one side of the body differently from another (Krawczyk et al., 1998; Leroy et al., 2000) , resulting in asymmetrical musculoskeletal development (McLean et al., 1988) .
As a result, jumping higher off of one leg compared with the other might be the norm rather than the exception. Because a variety of causes exist to create a jump height differential and jumping performance is multifactorial in nature-requiring strength, power, and coordination (Kollias et al., 2001; Tomoika et al., 2001 )-identifying a single cause for a performance deficit in a diverse population may be difficult. However, the same might not be true in a homogenous group of volleyball players who routinely use the step-close technique when performing jumps. In the step-close technique, one foot leads the other into the jump location with the countermovement a continuation of the initial step into place. Players develop a preferred lead leg, which is stressed more than the trail leg (Lawson et al., 2006) . Since single-leg jump performance has been correlated with double-leg performance (Knight, 1980) , the deficit in the single-leg jumps may also exist in the double-leg condition.
Therefore, we set the following goals: First, based on the hypothesis that single-leg jump height will normally be higher on one side, quantify the difference in single-leg jump performance from one leg to the other in maximum effort vertical jumps; second, based on the hypothesis that a homogenous group might develop similar asymmetries, determine whether side-to-side differences in lower extremity biomechanics exist in those individuals exhibiting side-to-side differences in single-leg jump height; third, based on the hypothesis that a single-leg sideto-side difference may also exist during double-leg jumps, determine whether side-to-side differences in lower extremity biomechanics occur during doubleleg jumping. Finally, because gender differences have been documented in the vertical jump (Komi & Bosco, 1978; Rodano et al., 1996) , both men and women were examined with statistical procedures to elucidate any sex-based differences.
Methods

Subjects
Thirteen men and 12 women who were between the ages of 18 and 24, had at least 3 years of competitive volleyball experience, and who were currently playing at least once a week participated. The subjects had no history of major lower extremity injuries or known leg-length discrepancy that would cause them to favor one side of the body over the other. Each participant granted university-approved informed consent after being given a thorough explanation of the procedures.
Procedures
A cross-sectional research design was used, which required each subject to visit the laboratory a single time for approximately 1.5 hr. After collection of anthropometric measures, thorough stretching, warm-up, familiarization, and outfitting with reflective markers, each participant performed four jump conditions: right foot only, left foot only, a standard no-step countermovement jump, and a step-close jump. Each jump condition was performed in a random order, except that the single-leg jumps were performed first followed by the double-leg jumps. The random order was predetermined at the beginning of the study so that the men and women followed the same sequence. The goal was to develop a representative value of each variable of interest by averaging the highest three maximal effort jumps performed in each condition. The three highest jumps had to be within 2.54 cm of each other. Five jumps were first performed in each condition. In cases where five jumps did not produce the three highest within 2.54 cm, additional jumps were performed. No extra jumps were needed in the doubleleg condition. However, four subjects needed 1, one subject needed 2, and one subject needed 3 extra jumps in the single-leg condition. Approximately 3 min of rest was granted between each jump.
The ready position for each jump consisted of having arms raised above shoulder level and remaining motionless through a countdown to synchronize the jump with the data collection system ( Figure  1 ). At the conclusion of the countdown, the subject performed the prescribed maximal effort countermovement jump. Natural arm swing was allowed during the countermovement and propulsion phases. In order to keep the jump as symmetrical as possible, both arms were raised in the air (simulating blocking at the net conditions). Height above ground was marked by moving the highest vane possible of a Vertec (Sports Imports Inc., Columbus, OH) with both hands. All jumps required the feet (or foot) to be completely on a force plate during the propulsive phase of ground contact. Individual foot ground reaction forces were measured at 1,200 Hz with two, side-by-side force platforms (model 4060-10, Bertec Corp., Columbus, OH) mounted flush to a raised wooden platform (Figure 1 ). Participants wore a dark colored T-shirt with an elastic bandage wrapped around the mid torso in order to prevent the shirt from obstructing the line of sight to markers placed near the waistline, tight-fitting elastic shorts, and the shoes they would wear during volleyball (Figure 1 ). Retro-reflective markers were placed on the skin (or clothing) over the posterior border of the first sacral vertebra, as well as right and left anteriorsuperior iliac spine, lateral thigh, lateral condyle of the femur, lateral calf (on a wand), lateral malleolus of the fibula, heel, and superior border of the head of the second metatarsal of the foot consistent with the modified Helen Hayes protocol by Vaughan et al. (1999) (Figure 1 ). Although the lateral thigh marker is traditionally placed on a wand, deviation from the standard marker location was necessary owing to the arm swing that occurred during the jump. Markers were tracked in three dimensions with an eight-camera, optical motion capture system synchronized with the force platform recordings (Motus 8.0, Peak Performance Technologies, Inc., Englewood, CO). The genlock-synchronized cameras were located in a circular perimeter around the subject, sampling at 60 fps.
Data Processing and Analysis
After all data were collected, the three highest jumps in each of the single-leg as well as the no-step double-leg jump conditions were analyzed. Jump height was calculated by subtracting the jump reach height from a previously measured flat-footed standing reach height with both arms extended. Analysis of the lower extremity within each jump began when the total vertical ground reaction force (sum of right and left foot in the double-leg jump) exceeded and stayed above body weight toward the end of the countermovement until the subject left the ground and the vertical ground reaction force dropped to zero (termed the propulsion phase) (Figure 2 ).
The time-varying kinematic data were up-interpolated to 1,200 Hz to match the ground reaction forces using Shannon's sampling theorem (Hamill et al., 1997) . High-frequency noise was removed with a fourth-order, recursive low-pass Butterworth filter (kinematics = 10 Hz cutoff, kinetics = 15 Hz).
Following the approach outlined by Vaughn et al. (1999) , joint center positions of each ankle, knee, and hip were computed from the three-dimensional marker coordinates, as were the thigh, shank, and foot center of masses with their own embedded segment reference frames. The relative orientations of the segment reference frames were then utilized to calculate the anatomical joint angles (Grood & Suntay, 1983) . Flexion and extension angles were analyzed based on the highly planar nature of the vertical jump. Joint angles were defined with 180° at full extension so that the minimum occurred at the bottom of the countermovement when the hip, knee, and ankle were the most flexed or dorsiflexed ( Figure 3) .
The inverse-dynamics approach outlined by Vaughn et al. (1999) was also followed to compute the three-dimensional net joint moments and powers. In this model, measured anthropometrics were used to estimate individualized segment masses and moments of inertia (Chandler et al., 1975 ). Segment Euler angles were then incorporated as the bases for the required segmental accelerations. The net joint moments and powers in the anatomical flexion/extension plane of movement were analyzed, consistent with the joint angles. Both extensor moments and powers were defined positively with their maximums occurring during the propulsion phase ( Figure 3 ).
Statistical Analyses
Minimum and average hip, knee, and ankle joint angles of each leg were extracted from each jump along with the body weight (BWT)-normalized maximum and average vertical ground reaction force (N/N BWT) as well as the hip, knee, and ankle joint moments (Nm/N BWT), and maximum joint power (W/N BWT). The values from each of the three maximal jumps were averaged to produce a representative value. These individual averages were then combined with the other subjects for further evaluation.
Statistical analyses were performed in the Statistical Package for the Social Sciences, version 12.0 (SPSS, Inc., Chicago, IL). Significance was held at p < 0.05. Independent t tests were performed to evaluate any characteristic differences between the men and women. Jump height was assessed with a 2 × 3 repeated measures ANOVA (gender and jump) after classifying the side with the highest single-leg jump height as the dominant leg (DL) and the lesser side as the nondominant leg (NDL). Single-leg jump height data from the DL and NDL were not pooled during statistical analyses because all subjects possessed a side-to-side differential of 0.4 cm or greater based on their three-jump height average. powers (e and f) for the right leg of a single-and double-leg jump (respectively) with propulsion phase isolated for further analysis. Averages were computed over the entire propulsion phase; minimum joint angles as well as maximum moments and powers were isolated from within the propulsion phase.
A 2 × 2 repeated measures ANOVA (gender by leg) was utilized to determine whether there were differences in the biomechanical variables between the DL and NDL in the single-leg jumps, the second research goal. If the interaction between gender and leg was not significant, then only main effects were assessed; otherwise, simple main effects were included in the analysis. In order to examine biomechanical differences between each leg of a double-leg jump, the third research goal, the DL of the single-leg jumps was maintained as the DL in the double-leg jump. The same process utilizing the 2 × 2 ANOVA was incorporated to examine both the side-to-side and gender-related differences of this type of jump. The statistical results of the single-leg jumps were then compared with those of the doubleleg jumps to determine whether any carryover existed from one jump style to the other.
Results
A variety of differences existed between the men and women (Table 1 ). The men were significantly taller and heavier than the women (p < 0.001 and 0.002, respectively). However, the women had significantly more competitive volleyball playing experience than the men (p = 0.008). There were no differences in the age (p = 0.212) or the amount of current volleyball play (p = 1.000). Whereas only about half of the subjects jumped higher off of their preferred kicking leg in the single-leg jumps, almost two-thirds of the subjects (n = 15) jumped higher off of the leg used as the preferred lead leg during the step-close jumps.
Based strictly on the average of each subject's three highest jumps calculated to 0.1 cm, all subjects jumped higher off of one leg relative to the other. The most symmetric man had a differential of only 0.4 cm, whereas the most asymmetric was 9.1 cm. For the women, the most symmetric had a differential of only 0.5 cm, whereas the most asymmetric was 6.4 cm. The men jumped significantly higher than the women in every condition (p < 0.001), the DL jump height was significantly greater than the NDL in the single-leg jumps (p < 0.001), and the double-leg jumps were significantly higher than both single-leg jumps (p < 0.001) ( Table 1 ). The number of subjects utilized in this investigation was deemed appropriate based on the statistical power (Pr = 1 − β) observed in single-leg jump height within the men (Pr = 0.943) and women (Pr = 0.976), as well as across genders (Pr = 1.000).
Table 1 General Subject Characteristics
There was only one lower extremity anthropometric difference in segment lengths and circumferences when comparing the DL side with the NDL side ( Table 2) . The difference appeared in thigh length where a significant interaction existed between the men and women (p = 0.027; all others Pr ≤ 0.314, η p 2 ≤ 0.093, p ≥ 0.137). No differences existed in DL and NDL thigh length for the men (Pr = 0.146, η p 2 = 0.073, p = 0.578) whereas the NDL was significantly longer in the women (Pr = 0.479, η p 2 = 0.284, p = 0.012). Several other gender differences were also present based on the main effects. Women had significantly longer thighs whereas the men had significantly longer calves and feet compared with the women (all Pr ≥ 0.978, η p 2 ≥ 0.429, p < 0.001). As a result of the differences in thigh and calf lengths, the crural index (ratio of calf length to thigh length) of the men was significantly greater than that of the women (Pr = 1.000, η No interactions existed between gender and side for the single-leg jumps in any of the joint angles examined (p ≥ 0.361) (Table 3) . However, several main effects for gender were significant during the single-leg jumps. At the hip, the minimum (Pr = 0.644, η p 2 = 0.204, p = 0.023) and average angles (Pr = 0.862, η p 2 = 0.306, p = 0.004) were significantly more extended in the men. At the ankle, the men had significantly more plantar flexion for both the minimum (Pr = 0.569, η p 2 = 0.177, p = 0.036) and average angles (Pr = 0.637, η p 2 = 0.202, p = 0.024). No differences were recorded between genders in the minimum and average knee kinematics (both Pr ≤ 0.152, η p 2 ≤ 0.039, p ≥ 0.345). There were no differences in the main effects between legs in minimum and average joint angles at the hip (both Pr ≤ 0.414, η p 2 ≤ 0.126, p ≥ 0.082), knee (both Pr ≤ 0.081, η p 2 ≤ 0.013, p ≥ 0.594), or ankle (both Pr ≤ 0.321, η p 2 ≤ 0.096, p ≥ 0.132). In the body weight-normalized kinetic parameters of the single-leg jumps, significant interactions existed between the men and women with respect to leg in the maximum vertical ground reaction force (GRFv) as well as the maximum and average hip moments (p = 0.031, 0.034, and 0.016, respectively) and approached significance in the maximum ankle joint power (p = 0.050) ( Table 4) . For the men, the DL produced significantly greater maximum GRFv than the NDL (Pr = 0.857, η p 2 = 0.476, p = 0.002), whereas no differences existed in the women (Pr = 0.051, η p 2 = 0.000, p = 0.944). Furthermore, the men produced significantly greater maximum GRFv compared with the women (Pr = 0.936, η p 2 = 0.365, p = 0.001). At the hip, even though there was a significant interaction between the men and women for both the minimum and average moments, neither the men nor women were significantly different between sides in the single-leg jumps. The interaction was most likely statistically significant owing to the women approaching significance in both the maximum (Pr = 0.403, η p 2 = 0.243, p = 0.078) and average hip moment values (Pr = 0.507, η p 2 = 0.299, p = 0.063), whereas the men did not (Pr = 0.230, η p 2 = 0.127, p = 0.193 and Pr = 0.307, η p 2 = 0.172, p = 0.101, respectively). The only other gender difference in the hip moments was a significantly greater maximum in the DL of the men Table 2 Lower Extremity Anthropometrics compared with the women (Pr = 0.655, η p 2 = 0.209, p = 0.022, other simple main effects Pr < = 0.323, η p 2 ≤ 0.096, p ≥ 0.132). Even though the interaction at the ankle for maximum joint power was only on the cutoff between significance and nonsignificance, the men produced significantly more power in their DL compared with NDL (Pr = 0.543, η p 2 = 0.296, p = 0.011) whereas no differences existed in the women (Pr = 0.060, η p 2 = 0.010, p = 0.828). The men also produced significantly greater maximum joint power at the ankle relative to the women (Pr = 0.962, η p 2 = 0.398, p = 0.001). Additional gender differences during single-leg jumps also existed in normalized kinetic parameters that had significant main effects but not interactions. The men produced significantly greater average GRFv compared with the women (Pr = 0.774, η p 2 = 0.258, p = 0.009). At the hip, the men produced significantly greater maximum joint power (Pr = 0.735, η p 2 = 0.241, p = 0.013). At the knee, the men produced significantly greater maximum joint moments (Pr = 0.542, η p 2 = 0.168, p = 0.042) and powers (Pr = 0.518, η p 2 = 0.160, p = 0.048). At the ankle, the men produced significantly greater maximum joint moments (Pr = 0.757, η p 2 = 0.251, p = 0.011).
The only differences that existed between the DL and NDL during the single-leg jumps were in those previously discussed parameters that included a gender interaction. The main effects related to leg for average GRFv (Pr = 0.216, η p 2 = 0.061, p = 0.235), maximum hip power (Pr = 0.258, η p 2 = 0.075, p = 0.186), knee moments and power (Pr ≤ 0.325, η p 2 ≤ 0.097, p ≥ 0.130), and ankle moments (Pr ≤ 0.063, η p 2 ≤ 0.005, p ≥ 0.732) were not statistically significant.
Of the differences that existed from one side of the body to the other in the single-leg jumps, none remained significantly different during the execution of the double-leg jumps: Maximum GRFv of the men was no longer significantly different (Pr = 0.063, η p 2 = 0.011, p = 0.709), maximum and average hip moments of the women were even further from statistical significance (Pr = 0.114, η p 2 = 0.056, p = 0.563 and Pr = 0.099, η p 2 = 0.043, p = 0.577, respectively), and the maximum ankle joint power of the men was also no longer significantly different (Pr = 0.120, η p 2 = 0.055, p = 0.393). One side-to-side difference did emerge in the double-leg jumps that was not present during the single-leg jumps (average GRFv main effect significantly greater in the NDL (Pr = 0.559, η p 2 = 0.174, p = 0.038). 
Discussion
The main purpose of this investigation was to determine whether side-to-side symmetry in jump height should be expected in healthy subjects when jumping from a single leg. As anticipated, owing to the large variety of factors responsible for jump performance, people, on average, are likely to jump slightly higher off of one foot than the other. Furthermore, at least in this population, there were very few consistent differences between the DL and NDL that were responsible for the jump height differential. There is also no evidence that the differences existing in the single-leg jumps also exist in the double-leg jumps. In order to accomplish the previously described goals of this investigation, an appropriate group of subjects was needed. Competitive volleyball players were chosen based on their familiarity with vertical jumping and use of a step-close technique, which might predispose them to asymmetries. The studied population of men and women compared favorably to previously examined volleyball players (Bobbert et al., 1987; Huang et al., 2004; Newton et al., 1999; Wilkerson, 1983) . However, the present players weighed slightly less and were not as tall. The jump heights in the double-leg condition were also slightly less than those reported by Maxwell et al. (1980) . This was reasonable because the previously studied volleyball players were of either elite or college level. As a result of the favorable comparison to higher level players, the present group of subjects appears appropriate for the investigation. Unfortunately, it also suggests that higher level players could potentially show results slightly different from those established here.
Table 4 Ground Reaction Forces and Lower Extremity Kinetics
In addition to comparing results with previous investigations, it is also important to examine statistical power and effect sizes to ensure an appropriate number of subjects were included. As anticipated, owing to the higher variability in the biomechanical parameters, in general there was reduced statistical power in these variables compared with the jump height measure. However, of those variables that were not statistically different between leg or gender, very few displayed effect sizes indicating that an increased number of subjects would improve the findings of this investigation. The lone exceptions are the maximum and average hip moments, where an increased number of subjects would most likely solidify differences that were "approaching" significance.
Although there may have been relatively high variability within the lower extremity kinematics and kinetics from subject to subject, based on the few subjects that needed more than five jumps to get the best three within 2.54 cm of each other, intrasubject jump variability appears to be relatively low. This suggests that results probably would not have been different if after warm-up and practice only three maximal effort jumps were performed. It may also suggest that three jumps do not need to be averaged to produce a representative value for each parameter. However, further investigation is needed to confirm this simplification.
Consistent with population trends, the men were taller, heavier, and had a greater crural index than the women (Stoudt et al., 1965) . All three of these factors are most likely related to the observed differences in jump performance and technique between them. Having a greater crural index has been shown to be advantageous to jump performance (Bloomfield et al., 1994) . However, the exact mechanism for this advantage is not currently understood. This relative difference between the length of the thigh and calf could explain the slight differences in average and minimum joint angles observed between the men and women at the hip and ankle as well as why some of the kinetic parameters were greater in the men, but not all.
Increased strength could also play a role in the differences observed in joint angles, especially in how it would directly affect the minimum angles and then carry over into the average value. A stronger person could more rapidly decelerate the body during the countermovement, bringing it to a halt at a more extended position. The increased body weight of the men relative to the women tends to indicate that the men would be stronger. Based on normative data, percentage lean body weight is generally greater in men (Kissebah & Krakower, 1994) , possibly increasing the strength advantage. The distribution of body fat is also slightly different between men and women, with the men carrying more adipose tissue in the abdominal region and the women in the hips and thighs (Kissebah & Krakower, 1994) . As a result, since mid-thigh circumference was not different between the men and the women, the men would most likely be more muscular in a region that would be critical to the success of a vertical jump (Semenick & Adams, 1987) .
Because there was a body weight difference between the men and women, and the GRFv's relative to body weight are important to consider for jump performance, all kinetic parameters were normalized by body weight. This normalization to body weight would help elucidate some of the gender differences in jump performance if both groups jumped the same height. However, because the men jumped higher than the women, the normalized kinetics should be greater in the men. For the majority of the kinetic parameters this was true. The fact that not all kinetic parameters were greater in the men suggests that gender differences exist not just because they jump higher, but also because they may jump slightly differently.
As anticipated, predicting which leg a person would be able to jump higher off of was unclear. Using preferred kicking leg as a predictor was accurate only in about 50% of the subjects and preferred lead leg from step-close jump performance increased prediction to about 60%. Therefore, the influence of other factors appears to be significant in a vast number of people. The two most likely are previous injury and familiarity with single-leg jumps from each leg. Even though subjects were surveyed regarding injury, and no major injuries were reported, the possibility that a relatively small injury could influence asymmetry exists, as does the potential for recall bias. Because these subjects were "club" level rather than of elite status, a variety of backgrounds existed, making it difficult to assess the familiarity of the subjects with single-leg jumping off of each leg. Anecdotally, most subjects commented on how they felt more comfortable jumping off one leg than another, though this was not documented. This may also explain why six subjects needed extra attempts in the single-leg jumps, but no extra jumps were needed during double-leg jumps. The fact that they were club level also might influence the observed gender differences because the women had more volleyball playing experience than the men.
The magnitude of the difference in jump height from the DL to the NDL was also highly variable. Though each person, based on the highest threejump average, possessed a DL and NDL, some were very close to being symmetric. This limits the potential for finding significant differences between the DL and NDL. However, even if all subjects possessed jump height asymmetries at the level of the more asymmetric subjects, it would still most likely be difficult to find significant differences owing to the multifactorial nature of jumping performance (Kollias et al., 2001; Tomoika et al., 2001 ) and the large number of places where the side-to-side difference could be developed or expressed.
Even with this multifactorial presence, differences in the average GRFv between the DL and NDL were anticipated. The average GRFv is part of the impulse calculation, and, therefore, highly associated with jump performance. However, because the average GRFv is over a propulsion phase that is not bounded by a zero velocity at the beginning, as it is in many examinations of vertical jumping, its direct association with jump height is lessened. It is further reduced by the fact that the center of mass position is not known at the start or end of the propulsion phase. Because subjects expressed differed comfort levels with the single-leg jumps between the DL and NDL, it is possible that a different starting or take-off position could exist, making the average GRFv even less useful for predicting jump height. This is especially true when it is considered that one leg is not touching the ground and, therefore, could be highly variable in how it is positioned.
Because the thigh of the NDL was slightly longer than that of the DL, this could contribute to any bilateral differences observed within the women. However, the magnitude of the difference was very small (0.2 cm) and the women did not have any significant differences between the DL and NDL within the lower extremities (only the maximum and average hip moments approached significance). Therefore, the anthropometric difference in thigh length, though real, most likely did not play a significant role and would not be considered clinically relevant at this small amount.
Considering that there were a limited number of significant asymmetries in the single-leg jumps, finding none to cross over to the double-leg jumps was not surprising. In addition to balance issues making a single-leg jump slightly different, there are also neural mechanisms that make a bilateral movement different from a unilateral one (Challis, 1998) . This is further complicated by the sport of volleyball requiring a variety of different single and double-leg jumps being performed in dynamic game play and any other sports that a subject might be involved with, limiting specific adaptation to just one jump style and, therefore, the potential for crossover. It was also interesting to see that a difference existed between the DL and NDL during the double-leg jump that was not present during the single-leg jumps (average GRFv). This suggests that other mechanisms may be involved in creating the difference, potentially from other tasks or sources or a similar source expressing itself in another manner owing to the differences between a single and double-leg jump.
In conclusion, the following relate to the goals of this investigation. (a) People are able to jump slightly higher off of one leg relative to the other; however, the magnitude of the asymmetry is highly variable, as is the location of the biomechanical difference as expressed by the relative lack of significant findings in the kinematic and kinetic parameters. (b) The few parameters that were significantly different between the DL and NDL in the single-leg jumps did not carry over to the double-leg jumps; however, other biomechanical differences were present, suggesting that the use of both legs simultaneously as well as a change in the balance requirements may change the relative expression of a side-to-side difference. (c) Although it was difficult to ascertain whether the differences observed between the men and women were "true" gender differences or whether they were a result of jump height and learned activity pattern differences, it does appear that gender plays a role in at least some of the differences in jump technique.
